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Hashimoto’s encephalopathy
responding to plasmapheresis

A 47 year old man presented to the
emergency department of our hospital. He
was born in Uruguay, but had lived in
Australia for many years and had not
travelled overseas recently. He had no rel-
evant medical history or record of illicit drug
use. He had a 2 week history of a coarse, pos-
tural tremor of the upper limbs and an
unsteady gait and was brought to hospital
after an unwitnessed fall at home. On arrival
he was alert but “irritable”; shortly thereafter
he had a generalised seizure, which was
treated with intravenous diazepam and
phenytoin. Several hours later he had failed to
regain consciousness: he was breathing spon-
taneously, with roving eyes, absent oculo-
cephalic reflexes, generalised hypertonia and
hyperreflexia, bilateral extensor plantar re-
sponses, was afebrile, and had no neck
stiVness. He was intubated for airway man-
agement and had a normal precontrast and
postcontrast cerebral CT. A lumbar puncture
disclosed normal CSF pressure (15 cm H2O),
with a high protein (1.34 g/l) but normal cell
count and glucose. Angiography of the verte-
brobasilar system was normal. Intravenous
heparin was started, and later intravenous
acyclovir. After extubation, he had ongoing
cognitive impairment and remained generally
hyperreflexic with extensor plantar responses.
His admission was characterised by a fluctu-
ating, but slowly improving, delirium. He had
short term memory deficits, visual and audi-
tory hallucinations, and paranoid delusions.
His upper limb tremor persisted and he had a
second generalised seizure. His EEG was dif-
fusely slow without epileptiform activity; this
later improved. C-reactive protein was
58 mg/l but other investigations were normal
or negative, including routine haematology
and biochemistry, erythrocyte sedimentation
rate, ANA, ANCA, HIV, and syphilis serol-
ogy, carotid Doppler studies, brain MRI
(precontrast and postcontrast), tran-
soesophageal echocardiography, and CSF
culture (including herpes simplex virus
polymerase chain reaction). By discharge, his
mental function had improved and he was
taking clonazepam, phenytoin, car-
bamazepine, and haloperidol.

He presented again 3 weeks later with
worsening generalised tremulousness. He was
oriented but distractable. His CSF pressure
was raised (21 cm H2O) and protein was
again high (1.06 g/l). Serum B12, folate, and
TSH concentrations were normal and anti-
cardiolipin antibodies were negative. His
mental state fluctuated dramatically—from
coherent, to agitated, to stuporose—often
over a 24 hour period; his command of Eng-
lish paralleled his mental state. Despite being
euthyroid, his antimicrosomal and antithy-
roglobulin antibody titres were markedly
raised (figure, point A). A diagnosis of Hashi-
moto’s encephalopathy was made and treat-
ment with intravenous methylprednisolone
was commenced, followed by oral pred-
nisolone and azathioprine. His level of
consciousness improved, as did his memory,

and he was able to perform simple arithmetic.
He was discharged from hospital, but 4 weeks
later he had not returned to his premorbid
level of functioning, with an ongoing tremor
and diYculties feeding and dressing himself.
Additional treatment was considered neces-
sary, and the patient had a course of
plasmapheresis (four exchanges, total 26.8
litres), with the rationale being to remove the
presumed pathogenic humoral antibody. The
volume of plasma exchanged per treatment
was 1.5 times to twice the total plasma
volume, and the number of exchanges was
consistent with the treatment of other au-
toimmune neurological disorders.

His condition improved after the first
plasma exchange, and by the end of treatment
he was able to dress and feed himself and
converse in English. He was able to return to
part time work as a cleaner. This clinical
improvement was accompanied by a further
decline in antibody concentrations (figure,
point B). He remained well, with slowly rising
antibody titres, but when another seizure
occurred plasmapheresis (three exchanges,
total 21.0 litres) again resulted in a decline in
antibody concentrations (figure, point C) and
clinical improvement. He continued taking
prednisolone and azathioprine throughout
this time. He remained euthyroid and had no
goitre.

The patient later had a further relapse,
associated with generalised seizures. A trial of
intravenous gammaglobulin was without ef-
fect and his condition again improved
promptly with plasmapheresis. When last
seen in the outpatient clinic he was clinically
well, had no further seizures, and was taking
prednisolone, azathioprine, sodium val-
proate, topiramate, and warfarin. He was
building a barbecue at home and his wife
thought he was as well as he had ever been.
Two days later he was found dead at home by
his wife. Initial postmortem examination
failed to find a definite cause of death and
further pathological investigations are pro-
ceeding.

After the initial report by Brain et al in
1966,1 there have been several other indi-
vidual case reports and series of patients with
neurological syndromes associated with high
titres of antithyroid antibodies. Our patient
followed the typical course described in other
cases of Hashimoto’s encephalopathy, with
tremor and seizures, fluctuating encepha-
lopathy, high CSF protein, and a diVusely
abnormal EEG.2–4 Although abnormalities in
brain MRI have been described,3–5 other
patients have had normal MRI,3 4 as did our
patient. The unique feature of the present
case was the patient’s clinical and serological
improvement with plasmapheresis, a treat-
ment that has not been previously described
in connection with this condition. The
pathogenesis of Hashimoto’s encephalopathy
remains unclear. Several theories have been
proposed, including a generalised abnormal-

ity of the immune system, cerebral vasculitis,
recurrent demyelination, or a toxic eVect of
thyrotropin releasing hormone on the
CNS.3 4 It is clear, however, that an abnor-
mality of thyroid function itself cannot
explain this condition, as many patients
described in the literature are euthyroid
either at the time of presentation or relapse.
An autoimmune basis is suggested by the
high concentrations of antithyroid antibodies
and improvement with immunosuppressive
therapy. The precise role of antithyroid
antibodies is also unclear: if they are to be
implicated as pathogenic, then it is surprising
that more cases of encephalopathy are not
seen in patients with Hashimoto’s thyroiditis.
It is possible that the antithyroid antibodies in
Hashimoto’s encephalopathy are a surrogate
marker for other, as yet unknown, antibodies
that cross the blood-brain barrier and initiate
an autoimmune encephalopathy. Various
immunosuppressive treatments have been
used in this condition, including cortico-
steroids, azathioprine, cyclophosphamide,
and intravenous immunoglobulin.2 4 5

This patient’s clinical course demonstrates
that the response to corticosteroids may be
incomplete and that additional clinical and
serological improvement can be achieved
with the use of plasmapheresis. It is unclear
whether the patient’s death was related to his
underlying neurological condition. If it was,
then it is a further indication of the
unpredictable course and outcome of Hashi-
moto’s encephalopathy.

We thank Dr R Lindeman for his assistance with
plasmapheresis.
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Meningoencephalitis after streptokinase
treatment

The mechanisms underlying allergic reac-
tions to streptokinase treatment can be
divided into three major groups: immediate
IgE mediated (type I), immune complex
deposition (type III), and antiorgan antibody
mediated (type II). Apart from cerebral
haemorrhage the only previously reported
neurological complication of streptokinase
therapy is the Guillan-Barré syndrome.1 We
present a case of meningoencephalitis after
streptokinase therapy.

A 52 year old man presented with classic
features of an acute anterior myocardial
infarction. Treatment with oral aspirin and
intravenous streptokinase was initiated. Fif-

Titres of antithyroid antibodies over a 6 month
period. Treatment with corticosteroids and
azathioprine was started at diagnosis (A).
Plasmapheresis was performed at B and C.
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teen minutes later he developed a diVuse ery-
thematous skin rash, pyrexia of 39oC, a
tender, swollen throat, and became hypoten-
sive. The streptokinase infusion was discon-
tinued and intravenous hydrocortisone and
chlorpheniramine were administered. His
symptoms settled within 24 hours. He made
an uncomplicated recovery and was dis-
charged after 5 days. Two days later he
returned with a painful, swollen throat and a
similar rash, which again responded to
hydrocortisone and chlorpheniramine treat-
ment. Four days later, 11 days in total after
the streptokinase, he developed general ma-
laise, an occipital headache of gradual onset,
double vision, vomiting, and word finding
diYculty. There was no photophobia, neck
stiVness, or skin rash, but he had a pyrexia of
40 oC, an abbreviated mental test score of 7
out of 10 (he failed to recall the date, current
year, and prime minister), bilateral sixth
nerve palsies, an indistinct left optic disc,
mild dysarthria, and an expressive dysphasia.
Muscle power, reflexes, and sensation were
normal. Investigations included a normal
brain CT, plasma glucose of 15.3 mmol/l,
leucocyte count of 20.6 ×109/l (79% neu-
trophils), otherwise normal routine biochem-
istry and haematology, electroencephalo-
graphic evidence of a diVuse encephalopathic
process, and CSF values in keeping with an
infective process (table, week 0). Treatment
with broad spectrum intravenous antibiotics,
intravenous acyclovir, and insulin was begun.
Despite this he developed inappropriate
behaviour, progressing to coma requiring
ventilatory support. Further investigations
showed negative cultures of both blood and
CSF, no serological evidence of a viral infec-
tion, raised C reactive protein to 17.9 mg/l,
normal autoantibody screen, normal serum
angiotensin converting enzyme concentra-
tions, no serological evidence of syphilis, no
CSF oligoclonal bands, and CSF values pro-
gressing through a pleomorphic to a mono-
morphic state (table, week 2 and 4). A
gradual recovery over 8 weeks was made and
he was well enough for discharge, but he was
left with disabling symptoms of urinary
incontinence, depression, and cognitive dys-
function. Further outpatient investigations
included brain MRI, which disclosed only a
minor degree of cortical atrophy, a raised titre
of GM1 antibody to 1:800 (normal 1:200),
and a negative titre of GQ1b antibody.

We think that this is the first reported case
of a meningoencephalitis after streptokinase
treatment. Our patient experienced an imme-
diate IgE mediated allergic reaction within
minutes of streptokinase administration; 7
days later he developed a serum sickness-like
allergic reaction consistent with immune
complex formation and deposition between
streptokinase and pre-existing antibodies to
streptokinase. Although these events have
been described previously in 3.5%–4.4% of
patients after streptokinase, neurological dys-
function as part of an allergic reaction has not
previously been reported.2 Guillan-Barré
syndrome occurs some 10–14 days after

streptokinase treatment; it is characterised by
GM1 antibodies and is thought to be
autoimmune mediated. Although our patient
had strongly positive GM1 antibodies, there
was no clinical evidence to support this diag-
nosis. GM1 antibodies have also been docu-
mented in other autoimmune conditions,
such as systemic lupus erythematosus.3 4

Therefore, their presence in our patient
suggests an autoimmune response to the
streptokinase. Because our patient had no
further skin rash or arthritic symptoms, and
the CSF findings and clinical features were in
keeping with isolated central neurological
involvement the cause of the meningoen-
cephalitis was most likely autoimmune in ori-
gin and not vasculitic. Our patient is unique
in that he had all three of the reported “aller-
gic” reactions after streptokinase therapy;
immediate, serum sickness-like, and autoim-
mune. In future, meningoencephalitis occur-
ring as a complication of streptokinase
therapy should be borne in mind.
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Atypical course of neuropathic
Gaucher’s disease: follow up from early
infancy until adulthood

Gaucher’s disease1 is caused by a deficiency
in glucocerebrosidase which gives rise to the
accumulation of glucosylceramide (glucocer-
ebroside) in the lysosomes of cells mainly
found in the reticuloendothelial system. Type
1, the chronic adult form, is the most
frequent, and characterised by splenomegaly,
hepatomegaly, pancytopenia, and skeletal
degeneration, but does not involve neurologi-
cal manifestations. Type 2, also called acute
neuronopathic, is an early infantile form,
usually terminating life in 1 or 2 years. Type 3
is a chronic form which aVects the nervous
system, usually in late childhood or adoles-
cence. We report here the case of a patient
with Gaucher’s disease who was diagnosed in
early infancy (6 months) in a paediatric insti-

tution. He was followed up again between the
ages of 26 and 34, a period during which he
benefited from enzyme substitutive therapy.

This male patient had no familial history of
Gaucher’s disease. Pregnancy and birth were
normal. At 6 months, he presented with dys-
function of ocular motility in the vertical
gaze, oculocephalic asynergy, hepatospleno-
megaly, and was found to carry Gaucher’s
cells in his bone marrow. Abnormal gait and
pyramidal signs followed around 4 years of
age. There was a macular cherry red spot.
Acid phosphatases were increased at that age.
Nevertheless, there were no abnormalities of
staturoponderal milestones and no cognitive
dysfunction. He went to school until the age
of 16.

The patient was seen at the age of 26. He
had diYculties in walking which progressively
worsened and falls became frequent. He
could, however, walk without aid and work as
a clerk. He also complained of paroxystic
dyspnoea. Neurological examination dis-
played a static and kinetic cerebellar syn-
drome associated with a tetrapyramidal
syndrome. Falls were mainly due to paroxys-
tic dystonic movements of the legs. Attacks of
dyspnoea were also concommittant with par-
oxystic and abnormal contractions of the
abdominal musculature which were consid-
ered of dystonic origin. The paroxystic mani-
festations were not as brisk as myoclonus and
were actually reinforcements of abnormal
dystonic postures which could be seen in
both the arms and legs. Both dystonia and
cerebellar syndrome were responsible for a
dysarthria. A tremor of the head and of the
arms was seen. There was an oculomotor
paralysis. Voluntary movements were abol-
ished in both vertical and horizontal gaze.
The oculocephalic movements were, how-
ever, preserved, although at a very low speed
and low amplitude, in the horizontal move-
ments. The abdominal echography showed
the absence of hepatomegaly, but the size of
the spleen was increased (18.5 cm along its
major axis). There were no radiographic bone
abnormalities. Bone scintigraphy was also
normal. Neuropsychological testing showed
the following: Binois-Pichot test for cognitive
capacities 91/100; Wechsler test for memory
80/100. There was a slowness of thought, but
no significant defect. Behavioural abnormali-
ties were noted with impulsivity and aggres-
sivity. Clastic attacks were reported by his
family. Brain MRI and EEG were normal. An
ECG and cardiac echography were also nor-
mal. â Glucosidase2 was diminished in leuco-
cytes (0.45 Units; normal 6.5–10.5 Units)
and in cutaneous fibroblasts ( 23 Units; nor-
mal 80–370 Units). The haemogram was
normal except for a thrombocytopenia with
71 000 cells /mm3. Acid phosphatases were
increased (10.0 Units; normal 2.2–8.14
Units). Chitotriosidase when tested after 4
years of treatment, was still clearly increased
(1012 Units; normal mean 20 Units).

The healthy parents, of Italian origin, were
not consanguinous. They were tested for â
glucosidase in leucocytes2; the concentrations
were 4.1 Units for the father and 3.0 Units for
the mother. The brother and sister refused
testing.

Genomic DNA was analysed and partially
sequenced. The patient gave informed con-
sent according to bioethics in French Law
and the Declaration of Helsinki. The pres-
ence of the L444P and D409H mutations
was detected exactly as described in Boot et
al.3 The Ncil restriction enzyme was used for
the mutation L444P and the Styl restriction

Cerebrospinal fluid changes during treatment

Week 0 Week 2 Week 4

CSF Protein (g/l) 0.98 0.87 0.74
CSF Leucocytes (×109/l) 170 94 50
CSF Lymphocytes (%) 20 50 100
CSF Neutrophils (%) 80 50 0
CSF Glucose (mmol/l) 4.6 5.1 8.0
Blood glucose (mmol/l)* 11.8 9.8 10.7

*Blood glucose measured simultaneously with CSF glucose.
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enzyme for the mutation D409H. The figure
legend describes the way each mutation
altered the restriction digest pattern.

The treatment was started at the age of 27
by the cerebroside â glucosidase of placental
origin alglucerase (Ceredase, Genzyme,
Cambridge, MA, USA), with 60 Units/kg
body weight, by intravenous perfusion every 2
weeks until the age of 31. After this period,
alglucerase was replaced by the recombinant
enzyme imiglucerase (Cerezyme, Genzyme,
Cambridge, MA, USA) and the patient has
been treated up to the present (age 34) with
the same posology and an identical time
interval. Thus the patient has been treated for
8 years so far.

The propositus was heterozygous for the
L444P and the D409H mutations. Sequenc-
ing showed that the patient did not have other
point mutations. His father carried the
L444P mutation and his mother the D409H
mutation (figure). Informed consent was
obtained for genetic studies.

The treatment was well tolerated. No anti-
bodies against either form of the enzyme were
found. The aesthenia rapidly disappeared.
His spleen, still hypertrophied at the age of
28, was found to be normal (7.5 cm for the
great axis) at the age of 31. The aggravation
of the gait stopped. The ophtalmoplegia
remained unchanged. The paroxystic dys-
tonic manifestations disappeared. The
tremor of the head and of the arms had also
decreased in intensity. During this period, the
only new medications were the substitutive
enzymatic therapy and carbamazepine (600
mg/day). We are aware of the fact that the
prescription of carbamazepine may in itself
ameliorate paroxystic dystonic manifesta-
tions. No clastic attacks occurred after 2 years
of the treatment. At the age of 34, neuro-
psychological evaluation was as follows: mini
mental state examination score 25/30; Mattis
scale for memory 23/25; Wisconsin test for
verbal fluency: 2/6. Conceptualisation was
correct for precise tasks. Brain MRI was still
normal except for a slight cortical atrophy.
There was a normal concentration of throm-
bocytes: 110 000/mm3 after 6 months and
between 130–150 000/mm3 thereafter. Acid
phosphatases tested at the age of 28 were
normal (2.7 Units). The patient and his fam-
ily noted a great improvement in his behav-
iour and dependency.

In infancy, this patient presented with the
apparent type 2 acute neuronopathic form.
Although death usually occurs by 2 years of
age in the infantile form,4 this patient is still
alive, and able to lead a nearly normal life
with a professional activity. In type 3
Gaucher’s disease, neurological signs develop
between 6 and 15 years of age although there
are some cases with earlier manifestations.

The number of mutations involved in
Gaucher’s disease is great.4 5 The L444P
mutation is often associated with a more
severe neurological manifestation. Patients
carrying the L444P mutation and the D409H
mutation have been reported to develop a
form of type 3 Gaucher’s disease in which the
oculomotor signs are predominant and the
visceral symptoms are discrete. This case dif-
fered significantly from these other cases.

In conclusion, the patient had a neurologi-
cal form of Gaucher’s disease and could be
evaluated over 3 decades. Before enzyme
substitutive therapy, the patient and his fam-
ily reported a progressive deterioration of his
neurological state. When he was treated, vis-
ceral and haematological symptomatology
became normal; and there was a stabilisation
or even a slight improvement of his neurologi-
cal symptoms as well as modification of mood
and behaviour, allowing a better integration

in social life. Thus some patients with
Gaucher’s disease with early neuronopathic
manifestation may have a benign course and
profit considerably from enzyme supplemen-
tation.

We acknowledge Mrs Marri Verhoek for her skilful
contribution. The follow up was performed in
collaboration with the French Evaluation Com-
mittee for Treatment of Gaucher disease (CETG),
who we also gratefully acknowledge. This work was
possible through grant PHRC AOA 94033 from
Assistance-publique-Hôpitaux de Paris, and grants
from the lysosomal disease association VML and
the Caisse Nationale de Prévoyance CNP.
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Creutzfeldt-Jakob disease in a young
person with valine homozygosity at
codon 129: sporadic or variant?

To date there have been 52 reported cases of
variant Creutzfeldt-Jakob disease (vCJD) in
the United Kingdom. All cases that have
undergone genetic investigation have been
methionine homozygotes at codon 129 in the
prion protein (PrP) gene. There has been
speculation as to whether valine homozygos-
ity or heterozygosity at codon 129 confers
resistance to vCJD, delays clinical onset of
disease,1 or may lead to a clinical syndrome
distinct from cases of CJD described so far.2

Here we report on a young patient with CJD
who was a valine homozygote at codon 129.

A previously well 27 year old electrical
engineer complained that he had diYculty
concentrating at work. His wife noticed that
he had become more forgetful and increas-
ingly agitated which she attributed to stress at
work. He was seen in December 1997 and at
this stage appeared anxious and with commu-
nication diYculties in that he could under-
stand what his wife was saying to him but
could not understand anyone else. Neuro-
logical examination was otherwise unremark-
able. Haematology and biochemistry, a cra-
nial CT, and an EEG were normal. He was
diagnosed as having an anxiety state and
referred to a psychiatrist who thought that an

Mutation analysis of the glucocerebrosidase
(GC) gene. Father (lane 1); mother (lane 2);
patient (lane 3). Genomic DNA was isolated
from leucocytes and the GC mutations were
performed by restriction enzyme digestions on
polymerase chain reaction amplification of
genomic DNA exactly as described by Boot et
al4. The upper panel shows the analysis of the
L444P mutation. The control fragment is 706
bp and the mutant fragments are 536 and 170
bp (the latter is not shown). The father and the
patient were heterozygous for the L444P
mutation. The lower panel shows the analysis of
the D409H mutation. The control fragments are
396, 156, 64, 56 and 37 bp and the mutant
fragments are 396, 153, 93, and 64 bp. The
mother and the patient were heterozygous for the
D409H mutation.
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organic brain syndrome was more likely. By
February 1998 it was clear that he had a
receptive and expressive dysphasia and right
extensor plantar response. Thyroid function,
B12 and folate, an autoimmune screen,
protein electrophoresis, serum copper, serum
caeruloplasmin, heavy metal screen, porphy-
ria screen, IgA antibodies to gliadin, serologi-
cal tests for Treponema and human immuno-
deficiency virus tests were all normal. Protein
in CSF was mildly raised at 0.62 g/l and con-
tained 2 white cells/mm3. Oligoclonal bands
and CSF 14–3–3 protein were negative.
Repeat EEG demonstrated a left hemispheric
slow wave focus, cranial MRI showed atrophy
of the whole of the left hemisphere, and a
SPECT perfusion scan demonstrated
marked underperfusion of the posterior tem-
poroparietal cortex on the left. A tonsilar
biopsy for protease resistant PrP was nega-
tive. The open reading frame of the prion
protein gene demonstrated no mutations.
The codon 129 genotype was valine homo-
zygous.

By October 1998 he was dependent on his
wife for dressing, toileting, and feeding. He
was mute with eyelid apraxia, generalised
myoclonus, marked primitive reflexes with
Gegenhalten tone in the limbs, and bilateral
extensor plantar responses. In March 1999 he
was in a state of akinetic mutism and died in
August 1999. Necropsy disclosed cerebral
atrophy, and neuropathological studies
showed a spongiform encephalopathy which
was most marked in the basal ganglia, with
widespread neuronal loss and gliosis. No
amyloid plaques were identified. Immunocy-
tochemistry showed a positive reaction in a
reticular and perineuronal distribution in the
cerebral cortex and the cerebellum, but no
PrP plaques were present. Immunocyto-
chemistry for PrP on lymphoid tissue in the
spleen and appendix was negative. Western
blot analysis of frozen cerebral tissue showed
a PrPRES type 1 pattern.3

Early age of onset, protracted psychiatric
prodrome, and duration of illness distinguish
variant CJD clinically from sporadic CJD.
Two possible explanations arise for the case
described. Firstly, the case represents spo-
radic CJD, of which there have only been two
cases younger than 30 in the United King-
dom since 1970.4 Neuropathological review
of these two earlier cases has found changes
in the brain consistent with sporadic CJD; full
clinical and genetic data are not available on
these cases, but neither showed evidence of
PrPRES accumulation in lymphoid tissues. The
lack of characteristic neuropathology of vCJD
in the brain, the absence of detectable PrP in
the tonsil appendix and spleen, together with
a PrPRES type 1 pattern in the cerebral cortex
all provide supportive evidence for this being
a case of sporadic CJD, similar to the other
rare cases occurring in valine homozygotes
with a type 1 PrPRES.3 A less likely explanation
is that this case may represent bovine spong-
ioform encephalopathy (BSE) infection in a
valine homozygous person without the char-
acteristic pattern of PrP glycosylation occur-
ring in BSE and related disorders in animals
and humans.5 This case emphasises the
importance of detailed clinical, neuropatho-
logical, genetic, and biochemical studies in all
cases of suspected CJD, particularly in young
people with a valine homozygous or hetero-
zygous codon 129 PrP genotype. Further
investigation of such cases by strain typing
studies may be required to establish their
relation to the BSE agent.

We acknowledge Dr MW Head, NCJDSU; Profes-
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Neurogenetics, Imperial College School of Medi-
cine at St Mary’s, London; and Dr RJS Wise, MRC
Cyclotron Unit, Imperial College School of Medi-
cine, Du Cane Road, London, UK.
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Multiple sclerosis treatment trial
precipitates divorce

We have noted an unusually high rate of
divorce among participants in a recent small
treatment trial of multiple sclerosis.1 Of the
29 patients in the study, 19 were married at
entry. During the 18 months of follow up, six
patients (31%) became involved in divorce
proceedings. In four of these, the unaVected
spouse left the marriage for another partner.
There was a transient breakdown in one other
marriage, which did not lead to divorce, after
an extramarital aVair by the unaVected part-
ner. Since the study ended, there has been
one further divorce after an aVair by the
unaVected spouse. Those patients who be-
came divorced were not distinguishable by
their disability, the eYcacy of their treatment,
or the duration of their disease or marriage.

The divorce rate in this study, equivalent to
an annual rate of 21% of married couples, is
considerably greater than the annual divorce
rate in the United Kingdom for age and sex
matched married couples of 2.4%-3.1%.2

Physical disability due to any cause is a risk
factor for divorce3 and multiple sclerosis is no
exception.4 However, this eVect is not suY-
cient explanation to account for the excep-
tionally high divorce rate seen during this
study. In one Australian study, the most
severely disabled patients with multiple
sclerosis were four times more likely to have
been divorced than the less disabled; but even
among the most disabled the prevalence of
divorce was only 13%-18% of all prevalent
patients.5 We suggest that participation in a
treatment trial indirectly precipitates divorce,
by exposing marital dissatisfaction in the
unaVected spouse. One possible explanation
may be that trial participation focuses atten-
tion on the aVected spouse’s disability. Alter-
natively, perhaps the frequent attentions of an
interested medical team during a trial relieve
the unaVected partner of a sense of responsi-
bility towards his or her spouse. Another

interpretation might be that recruitment to
therapeutic trials is biased towards those
patients who perceive a greater degree of dis-
satisfaction with their personal situation. To
the best of our knowledge, in no previous
treatment trial in multiple sclerosis, nor
indeed of any other disease, has such a high
rate of divorce been noted.

In the light of these findings it may be pru-
dent to make patients and their spouses (or
partners) aware, during the recruitment
interviews for clinical trials, of the strains
which participation may expose in their rela-
tionship.
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Allodynia: a sensory analogue of motor
mirror neurons in a hyperaesthetic
patient reporting instantaneous
discomfort to another’s perceived
sudden minor injury?

Parietal injury may aVect spatial cognition in
at least three ways: right sided damage may
cause left inattention (unilateral neglect),
whereby the patient ignores or fails to attend
to objects or events on the contralateral (left)
side of extrapersonal space1; in a rare
extension of this disorder, the patient may
also experience the presence (often fluctuat-
ing) of an additional, supernumerary or
phantom limb2—for example, a further arm
at the midline in addition to a normal one on
the right, and a paralysed, neglected, or
“missing” one on the left. Finally, in the Ger-
stmann syndrome there may be, after left
parietal damage, simultaneously, left-right
disorientation, acalculia, agraphia, and prob-
lems with finger (or other body part) localisa-
tion or identification. Conversely, with ampu-
tation or loss (even congenital) of a limb in an
otherwise healthy individual, a phantom limb
may be experienced,3 with the vivid halluci-
natory experience of the continued presence
of that limb; parietal mechanisms have again
been invoked.

The parietal cortex interconnects with the
ventral premotor cortex which, as area F5 in
monkeys, contains neurons that discharge
both when an animal grasps or manipulates
objects, and when it sees another individual
making similar actions.4 These “mirror neu-
rons” seem to represent a system that
matches observed events to similar, internally
generated actions, and thus forms a link, as
the authors note, between observer and actor.
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In humans, areas in the left inferior frontal
and right superior parietal cortex become
active both when producing and when seeing
finger movements in others.5 Could similar
mirror activity arise in a purely sensory
context, such that a person, due maybe to
inhibitory failure, may experience pain in a
finger or limb when seeing sudden trauma
(for example, a blow) to a corresponding area
in another person? We report the anecdotal
account, from a widow, of her late husband’s
apparent experience of such “mirror pain” or,
as we would suggest, “allodynia”.

The deceased, a long time smoker, died in
late February 1993 with the diagnosis of
“extensive metastatic carcinomatosis”, ante-
cedent cause, “carcinoma of the right lung”.
(The widow, however, questions the lung
cancer diagnosis, and claims that symptoms
of serious rheumatoid disease involving
cervical spine and dysphagia were misinter-
preted.) As a consequence of increasing pain
and stiVness beginning in the neck and upper
body, and chest symptoms, he underwent
radiography of the cervical spine and chest in
August 1990, disclosing opacity in the right
lung and slight tracheal deviation; he had
increasing diYculty swallowing with food
inhalation. Unwillingly, he underwent radio-
therapy in early November 1990 to alleviate
dysphagia, although according to the widow
subsequent gastroscopy indicated that this
may have been unnecessary.

He was reported to be very sensitive to
touch; even the slightest hand contact gave
the impression of sharp fingernails. Of
particular interest was his widow’s recent
observation that “If I slightly knocked my
finger, spontaneously showing him, he would
immediately grasp his own finger and say
“don’t do that” (meaning not to show him);
He actually felt it. If I merely commented
(that I had knocked my finger), there was no
such reaction”. In interview, she recounted
other similar events. The experience was sud-
denly immediate and intense, and, appar-
ently, qualitatively similar to the hypersensi-
tivity occasioned by actual contact. She had
initially contacted one of us (JLB) after hear-
ing a radio broadcast by him of phantom limb
phenomena, and wondered whether an
analogous mechanism of some kind may have
been operating with her late husband.

Although mirror motor neurons may be
fundamentally important in learning to act,
an adaptive role is far less obvious for
perceiving another’s pain. Perhaps during
infancy avoidance of noxious stimuli is facili-
tated by early recognition of pain in others.
Alternatively the phenomenon may merely be
adventitious consequence of disruption of
convergent sensory systems. Thus hyperalge-
sia, where a light touch induces an unpleasant
sensation in the same person, is typically
attributed to dysfunction of convergent sen-
sory neurons in the neuraxis, though any of
several CNS levels may be involved. However
where, as here, a separate person is impli-
cated, there may be additional limbic involve-
ment, given the rather intensely emotional
aversive aspects of the sensory experience.

Unfortunately no CT or MRI seem to have
been performed of the brain, but it is
probable that there was fairly widespread
CNS involvement. He had also, apparently,
experienced head trauma in the war. It would
be of interest to know whether similar
“allodynia” has been seen after known
damage that includes left inferior cortex
(opercular region), or the rostralmost region
of the right superior parietal lobule.5 It would

also be interesting to get persons, normal or
hyperalgesic, to note reactions to noxious
stimuli in others while judging the intensity of
mildly aversive tactual stimuli they receive
themselves.
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Acquired hepatocerebral degeneration:
full recovery after liver transplantation

Liver diseases may give rise to variable
degrees of neurological impairment, which
mostly consist of the syndrome of hepatic
encephalopathy, due to the toxic eVect of
ammonia on the brain during episodes of
liver decompensation. In a minority of
patients, repeated episodes of liver failure can
lead to a chronic progressive encephalopathy,
not necessarily related to hyperammonaemia,
known as acquired hepatocerebral degenera-
tion (AHD).1 The pathogenesis of AHD is
unclear, but the relation with the acute form
of hepatic encephalopathy seems a crucial
point. Cerebral deposition of manganese may
have a pathogenetic role. The disease may

appear after one or more episodes of hepatic
coma or, rarely, become manifest in the
absence of them. Neuropathology typically
discloses degenerative changes in the basal
ganglia. The modern techniques of neuroim-
aging disclose these lesions in vivo.2 The
clinical picture varies, neuropsychiatric
changes and movement disorders usually
being prominent. The syndrome is poorly
responsive to medical therapy, thus being
considered largely irreversible.

We report on a patient with AHD who was
cured by liver transplantation.

A 59 year old man came to us in November
1997 for a neurological consultation before
inclusion in the waiting list for liver transplan-
tation. He had a history of chronic hepatic
disease—alcohol and HCV related liver
cirrhosis—which had begun some years
before. No familial hepatic or neurological
diseases were reported. In 1995 he had an
episode of hepatic encephalopathy, consisting
in somnolence and confusion lasting 36
hours. At the time of examination, the patient
had stopped alcohol consumption 1 year
before; liver failure was grade C-10 of the
Child-Pugh classification. Copper balance
was normal. Neurological examinations and
EEG gave normal results. The patient was
put on the waiting list for liver transplanta-
tion. In February and March 1998, he had
two episodes of mild ascites with signs of
encephalopathy (confusion and asterixis),
both reversed by medical therapy. In April
1998 the patient began to complain of sleep
disorders, tremor, dysarthria, motor slow-
ness, and subtle cognitive dysfunction, not
reversed by medical therapy for hepatic
dysfunction. On 6 June 1998, his neurologi-
cal suitability for liver transplantation was
reconsidered. He seemed alert, oriented, and
cooperative, with a slight slowness of psycho-
motor activity. The neurological examination
showed hypomimia, dysarthria, bradykinesia,
oral dyskinesia, and mild bilateral hand
tremor. Neuropsychological examination
showed a remarkable impairment of infor-
mation processing control (attention, vigi-

Neuropsychological testing before and after liver transplantation (LT)

Test Cut oV
Score* before
LT

Score* after
LT (3
months)

Score* After
LT (12
months)

Information processing control:
Attentional matrices (visual search) 31 9 40.2 47.2
Trail making form A: time 93 84 66 27
Trail making form B: time 282 275 168 81
Stroop: word

Time 38 76 19 15
Errors 2 0 0 0

Colour
Time 35 58 29 31
Errors 1 4 1 0

Colour/word
Time 80 124 130 85
Errors 9 10 13 22

Letter A cancellation: errors 9 24 15 5
Digit symbol substitution 19 12 19 18
Auditory reaction times (ms) 281 220 197
Visual reaction times (ms) 423 340 339
Word fluency (F, A, S) 17.3 17.3 26.3 29.3
Raven’s coloured matrices (1947) 18.9 19.3 20.3 22.3

Memory:
Digit span 3.7 4.5 5.5 5.5
Corsi’s blocks 3.7 3.7 3.7 3.7
Immediate visual memory 13.8 12.4 16.4 13.4
Rey’s 15 words:

Short term 28.5 37.4 49.4 45.4
Long term 4.7 11.2 12.2 9.2

Paired associate learning 6.5 10 11.5 11
Story recall 4.7 10.6 12.1 4.5
Supraspan spatial learning 5.7 4 14.6 8.7

*Corrected for age and schooling when needed.

136 J Neurol Neurosurg Psychiatry 2001;70:132–141

www.jnnp.com

http://jnnp.bmj.com


lance, psychomotor speed, intelligence) with
sparing of memory (table). An EEG disclosed
diVuse slow activity. Cerebral MRI showed
circumscribed bilateral lucencies on the
lentiform nuclei on T1 weighted images. On
10 July liver transplantation was performed,
with a successful course and a rapid improve-
ment of the neurological disturbances. Im-
munosuppressive treatment with cy-
closporine did not induce neurological
complications. One month after liver trans-
plantation only a mild dysarthria persisted.
An EEG was normal. A neuropsychological
assessment 3 months after surgery showed a
remarkable improvement in the cognitive
performances, especially in information
processing control tasks (table), whereas cer-
ebral MRI was unchanged. Twelve months
later, neurological examination was normal
and cerebral MRI disclosed a reduction of
basal ganglia lucencies. Neuropsychological
testing documented a slight further improve-
ment in control functions of information
processing, with a slight decline in some
memory performances (table). No other
neurological problems emerged during sub-
sequent months.
This patient had an AHD presenting with
movement and cognitive disorders. The first
consisted in disabling movement disorders,
with severe bradykinesia and dysarthria. The
cognitive impairment included both a de-
creased functioning of the frontal executive
functions and single function deficits (expe-
cially visuospatial abilities and language),
conveying a picture of “hepatic dementia”.
Cerebral MRI documented the basal ganglia
lesions usually seen in AHD.2 Both the clini-
cal and the neuroradiological abnormalities
were reversed by liver transplantation. After
surgery, the recovery from neurological im-
pairment was prompt and complete, whereas
neuroimaging improvement occurred later.
This outcome resembles that previously seen
in a patient with Wilson’s disease.3 Despite
the diVerent pathogenesis, the similarities
between AHD and Wilson’s disease are
remarkable for pathological lesions and clini-
cal and neuroradiological presentation.1 2

Liver transplantation has been reported to
reverse neurological manifestations in most
patients with Wilson’s disease.3 Liver trans-
plantation in AHD is confined to two cases. A
cirrhotic patient with improved chronic
cognitive and motor disorders after liver
transplantation was described in 1970.4

Twenty years later, Powell et al5 reported a
case of successful liver transplantation in
AHD. Their patient had a significant im-
provement in intellectual functions and
chronic neurological signs early after surgery.
Our present finding confirms these positive
results and also documents that neuroradio-
logical abnormalities are reversible. It is con-
ceivable that both Wilson’s disease and AHD
are characterised by an early stage neu-
ropathological process mainly aVecting the
basal ganglia, where MRI detectable hepa-
tocerebral degeneration is slowly reversible
and liver transplantation can rapidly improve
neurological symptoms. The duration of the
disease does not seem to be a crucial factor,
as patients with long standing encephalopa-
thy may also recover after liver transplanta-
tion both in AHD5 and in Wilson’s disease.3

This conclusion has pathogenetic and thera-
peutic implications: the presence of signs and
symptoms of chronic hepatocerebral degen-
eration, both in Wilson’s disease and in the
acquired non-Wilsonian form, should not be
considered a contraindication for liver trans-

plantation and surgery may be the elective
treatment for the neurological syndrome.

We are indebted to Dr Katia Mattarozzi who
administered the neuropsychological tests.
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CORRESPONDENCE

Unexpected sudden death after lateral
medullary infarction

I read with interest the study of Fitzek et al,1

which included 15 patients with lower brain
stem infarction. One patient with a “com-
plete Wallenberg’s syndrome” (No 15) died
during the period of observation. Details on
that patient’s death are not included in the
paper.

Through personal communication with
the authors I have learned that their patient
No 15, a 69 year old man, died unexpectedly
14 days after an acute brain stem infarction.
Because the family refused a necropsy, we
do not know with certainty whether some
other acute process was involved in the
patient’s death. However, an ECG and chest
radiograph after presentation had been
normal.

Recent reports2–5 have described patients
who experienced unexpected sudden cardi-
orespiratory arrest several days after lateral
medullary infarction, at a time when they
were convalescing well and were stable medi-
cally and neurologically after a stroke which
caused minimal motor disability. The reports
have speculated about mechanisms by which
cardiorespiratory arrest occurred; cardiac
arrhythmia is among these.4

Although I do not know many pertinent
details surrounding the death of the 69 year
old man described by Fitzek et al,1 I speculate
that his death may have resulted from cardio-
pulmonary arrest caused by an intermediate
event in which the lateral medullary infarc-
tion and surrounding brain tissue disturbance

(possibly ischaemic penumbra) influenced
brain stem cardiac and respiratory centres
together with autonomic pathways in a man-
ner which at this time is not understood.

A recent neuropathological study6 of five
patients disclosed similar characteristic is-
chaemic lesions in the solitary tract nuclei of
the medulla after subacute hypoperfusion of
the brain during acute heart failure. It was
speculated that these medullary lesions had
in turn caused autonomic instability which
precipitated death in each case. It is plausible
that ischaemic lesions of the solitary tract
nuclei result initially with some lateral
medullary infarctions, and that such lesions
may in turn precipitate some occurrences of
cardiorespiratory arrest.

J H JASTER
Delta Medical Center, 1905 Harbert Avenue,

Memphis, TN 38104, USA

1 Fitzek S, Fitzek C, Marx J, et al. Blink reflex R2
changes and localisation of lesions in the lower
brainstem (Wallenberg’s syndrome): an elec-
trophysiological and MRI study. J Neurol Neu-
rosurg Psychiatry 1999;67:630–6.

2 Jaster JH, Porterfield LM, Bertorini TE, et al.
Cardiac arrest following vertebrobasilar stroke.
Journal of the Tennessee Medical Association
1995;88:309.

3 Jaster JH, Porterfield LM, Bertorini TE, et al.
Stroke and cardiac arrest [letter]. Neurology
1996;47:1357.

4 Jaster JH, Smith TW. Arrhythmia mechanism of
unexpected sudden death following lateral
medullary infarction. Tenn Med 1998;91:284.

5 Jaster JH, Smith TW, Gleckman AM. A medul-
lary syndrome characterized by wild arm ataxia
[letter]. Neurology 2000;55:321.

6 DeCaro R, Parenti A, Montisci M, et al. Solitary
tract nuclei in acute heart failure. Stroke 2000;
31:1187–93.

Postictal psychosis related regional
cerebral hyperfusion

I wish to comment on the postictal psychosis
related regional cerebral hyperperfusion re-
ported by Fong et al.1 Based on the their find-
ings of hyperperfusion on SPECT within the
time frame of postictal psychosis, the authors
argue against the hypothesis that postictal
psychosis is a psychic manifestation of a
Todd’s phenomenon. Two previous studies
have shown a focal increase in cerebral blood
flow on brain imaging during traditional
motor Todd’s paresis.2 3 An angiogram during
a Todd’s paresis may demonstrate a vascular
“blush” perhaps representing loss of cer-
ebrovascular autoregulation at the site of the
epileptic focus.2 Hence, hyperperfusion may
signal hypofunction, and the findings of Fong
et al are indeed consistent with postictal psy-
chosis as a Todd’s equivalent.

The strongest argument that postictal psy-
chosis is not a Todd’s equivalent is the
delayed onset of psychosis compared with the
decrescendo course of Todd’s motor, cogni-
tive, and visual phenomena.4 5

L S BOYLAN
Department of Neurology, New York University,

New York, NY, USA

1 Fong GC, Fong KY, Mak W, et al. Postictal psy-
chosis related regional cerebral hyperfusion. J
Neurol Neurosurg Psychiatry 2000;68:100–1.

2 Yarnell PR. Todd’s paralysis: a cerebrovascular
phenomenon? Stroke1975;6:301–3.

3 Kimura M, Sejima H, Ozasa H, et al.
Technetium-99m-HMPAO SPECT in patients
with hemiconvulsions followed by Todd’s
paralysis. Pediatr Radiol 1998;28:92–4.

4 Helmchen C, SteinhoV BJ, Dichgans M.
Variants of Todd’s paralysis: postictal apraxia
and prolonged postictal hemineglect. Nerve-
narzr 1994;65:700–3.

J Neurol Neurosurg Psychiatry 2001;70:132–141 137

www.jnnp.com

http://jnnp.bmj.com


5 Hentschel F. Postictal hemianopia as a special
form of Todd’s paresis. Psychiatr Neurol Med
Psychol 1980;32:745–7.

Fong replies:
We thank Boylan very much for the interest-
ing letter provoking a second thought on the
pathogenesis of postictal psychosis. Our data
showed a definite increase in regional cer-
ebral blood flow (rCBF) in both patients with
postictal psychosis. As pointed out by Boylan,
postictal psychosis may or may not be
secondary to Todd’s paralysis. In fact, the
clinical features of postictal psychosis point
against the hypothesis of Todd’s phenom-
enon being the underlying pathophysiology.

We think that the underlying mechanism of
postictal psychosis is due to activation of a
subcortical circuit. In our patients, the
antiepileptic agents were restarted after a
bout of secondary generalised tonic-clonic
seizures. The re-institution of anticonvulsant
drugs may cause a preferential suppression of
abnormal cerebral cortical activities and
hence normalise the surface EEG recording.
In turn, it may result in a gradual build up of
abnormal electrical activities propagating via
subcortical neuronal networks which is
shown by cerebral SPECT studies as areas of
enhanced rCBF. This can explain the charac-
teristic lucid interval of postictal psychosis1

and the activation of subcortical circuits may
cause clinical psychosis.2

To understand the pathophysiology of pos-
tictal psychosis, we wish to study the electri-
cal activities of patients with postictal psycho-
sis by intracranial electrodes and regional
cerebral metabolism by cerebral PET.
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HTLV-I and HIV infections of the CNS
in tropical areas

I read with interest the recent article by
Cabre et al.1 I make three comments on the
section of the review pertaining to HIV
disease. I disagree with the statement made
on page 551 that chorea is pathognomonic of
toxoplasmosis encephalitis in patients with
AIDS. Chorea may also occur in patients
with AIDS dementia complex (ADC).2 Sec-
ondly, there are several errors in table 2. Flu-
conazole is not given as 400 mg four times a
day for acute cryptococcal meningitis therapy
but rather as 400 mg/day; fluconazole is not
given as 200 mg four times a day for suppres-
sive therapy but rather as 200 mg/day;
pyrimethamine is not given at 50–100 mg
four times a day for acute toxoplasmosis
therapy nor is folinic acid at 10 mg four times
a day or sulfadiazine 4–8 g four times a day
but rather pyrimethamine 50–100 mg/day,
folinic acid 10 mg/day, and sulfadiazine 4–8
g/day; pyrimethamine for suppressive therapy
is not given at 25–75 mg four times a day but
rather as 25–75 mg/day and folinic acid
should be given at a dose of 10 mg/day; the
toxoplasmosis prophylactic dose of trimetho-
prim 160 mg with sulfamethoxazole is one
tablet per day. Finally, the statement on page
552 “antiretroviral therapy can only improve
ADC symptoms” is no longer correct.

Significant improvement in ADC symptoms,
signs, and function (to the point where some
patients can return to full-time work) is now
possible with highly active antiretroviral
therapy.2
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Statistics and analysis of the Camino
ICP monitor

We have concerns about the mathematics,
accuracy of the data, and conclusions in the
paper by Martinez-Manas et al.1 This paper
reports on a prospective study of the accuracy
and complications of the Camino intracranial
pressure monitor.

The authors have been lax in their use of
English, failing to diVerentiate between their
use of the words “patients” and “probes”.
This would not be such a problem if they had
only reported on one probe per patient,
which should have been part of the protocol
of the study. They have also used the verbs
“to calibrate” and “to zero” interchangeably
when in fact they mean “to zero”; thus the
devices need to be “zeroed” before insertion
not “calibrated”.

The paper reports on 108 probes in 101
patients. Details of patients should relate to
101 individuals therefore; for instance, there
could not be 65 males and 43 females. There
are numerous mistakes throughout the paper
in the basic calculation of percentages. For
instance 66 cases of head injury (fig 1) out of
the 108 indications for monitoring do not
account for 71% of implantations and three
positive cultures from 16 subdural devices do
not account for 10.7%. Furthermore, the
precision suggested by the use of decimal
places in reporting percentage data is totally
unwarranted.

There is also concern about the failure rate
of probes from the authors’ analysis of infec-
tion rates and zero drift, which was per-
formed on only 63%, and 52% of the total
number of inserted probes respectively. The
protocol should have included procedures to
minimise this. It may be that there was a high
failure rate of the catheters but this is not
reported. More details should be given to
ascertain whether any bias is likely to have
been introduced by excluding so many
probes.

Figure 3 suggests huge drifts (-24 mm Hg
to +35 mm Hg) that are clinically significant
and unacceptable, with 39% of probes tested
failing to comply with the manufacturer’s
specifications. The authors demonstrated
that there was no correlation between dura-
tion of monitoring and zero drift which is in
agreement with previous work.2 However, the
authors fail to highlight the fact that regard-
less of the duration of monitoring, 23% of
probes tested had a zero drift of >±10 mm
Hg, which is clearly unacceptable.

The representation of the data as mean,
median, and SD in table 3 is misleading as it
is clear from fig 3 that there is a wide
distribution of both positive and negative oV-
sets. Consequently, a near zero mean drift is

likely to occur even though the magnitude of
the zero drift in individual cases is large.
Clinically, it is the zero drift from a single
patient that is important and not the zero
drift of a series of probes.

The recommendation to change the cath-
eter if a long monitoring period is expected to
allow for rezeroing is not held up by the data
shown in fig 3, which would suggest that there
is more likely to be a larger zero drift than the
manufacturer’s specification in the early days.
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BOOK REVIEWS

Abnormal Cortical Development and
Epilepsy: from Basic to Clinical
Science. By R SPREAFICO, G AVANZINI, and F

ANDERMANN. (Pp 324, £39.00). Eastleigh:
John Libbey,1999. ISBN 0 86916 579 5.

One of the most interesting fields of research
in epilepsy in the past 5 years or so has con-
cerned cortical dysgeneses. In some series of
chronic epilepsy, overt dysgenesis underlies
15% of all epilepsies, and more subtle forms
might account for some apparently cryp-
togenic cases. This book is therefore timely. It
is a record of the proceedings of a conference
held in Venice in October 1997, within the
framework of the Mariani Foundation Collo-
quia in Childhood Epilepsy. The book is
organised into sections on cortical develop-
ment, animal models, electroclinical imaging
and neuropathological studies, genetics, and
surgical treatment. The faculty and chapter
authors are distinguished figures in this
research field largely from the United States,
Canada, and Italy.

The recognition of the importance of these
conditions in epilepsy has been due to the
introduction of structural MRI and also the
advances in understanding of the processes of
cortical development. The second field par-
ticularly is one in which advances are being
made rapidly, both clinically and in the labo-
ratory, and the authors and editors do a
superb job in marshalling this information
into a readable and well organised form. I
found many of the chapters exceptionally
interesting. The heavy emphasis on molecu-
lar genetics and pathology is appropriate in
this area and is a model for how the modem
topics of epilepsy should be approached.

My only reservation about the book is that
in this fast moving field some of the basic sci-
ence and genetic data are already out of date,
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but otherwise the information is of high
standard. The clinical chapters are exem-
plary, however, and I particularly enjoyed the
two fascinating chapters on surgery for
epilepsy in cases with dysgenesis. A minor
grumble about the book is not about the con-
tent, but the poor standard of book produc-
tion (a common trend in medical books),
with for instance horrible margins and
without a list of contributors. In all other
ways though, this is a superb book, and one
which I thoroughly and wholeheartedly
recommend to both clinical and basic scien-
tists. It is a definitive contribution to this
important area.

SIMON SHORVON

The Autonomic Nervous Sysem and its
EVectors. By A BRADING. (Pp 370, £59.50).
Oxford: Blackwell Science, 1999. ISBN 0
632 02624 3.

There is something about the autonomic
nervous system that causes undergraduate
students and doctors alike to lose interest,
switch oV and for their eyes to glaze over.
Professor Alison Brady suggests in her
preface that this is due to “uninspired teach-
ing and inadequate coverage in many text-
books“. Although one can only imagine that
Professor Brady is an exception to the first
generalisation, this book, an obvious labour
of love, is a brave attempt to correct the sec-
ond.

The text is best suited to the physiology
undergraduate student, medical or otherwise.
Certain chapters will also appeal to the
specialist registrar starting out in areas such
as cardiology, respiration, gastroenterology
and, of course, neurology. It is concisely writ-
ten in a style that is willing the student to stay
with her, to follow her logic and read on and
beautifully illustrated with clear diagrams and
cartoons as well as many good quality
electron micrographs.

Although Brading herself is based in
Oxford, much of Gaskell and Langley’s
pioneering study of the autonomic nervous
system was in Cambridge around 100 years
ago. This book begins with a historical
overview to set what follows in historical per-
spective. Then follow chapters on anatomy,
neuromuscular, and synaptic transmission,
the molecules involved and their function,
and finally, the relevant body systems. This is
not a clinical textbook but mention is made of
possible pharmacological manipulation of the
autonomic nervous system where appropri-
ate.

If you have always wanted to get to grips
with the autonomic nervous system but have
found the available literature too dry or anti-
quated, now’s your chance!

GILLIAN HALL

Manual of Nerve Conduction Studies.
By R M BUSCHBACHER. (Pp 296, US$49.95).
New York: Demos Medical, 1999. ISBN 1
888799 36 6.

This book, by its own admission, is neither a
comprehensive textbook nor teaching
manual. The author’s stated intention is for it
“to be a bedside reference to which to quickly
look up how to perform a technique ... or to
look up reference values...“. It is just that—a
reference book or paper data base of up to
date normal values. In the case of commonly
collected data, this is tabulated with respect

to age, sex, height (F waves), and body mass
index. In all cases, the number of subjects,
machine settings, and skin temperature are
documented.

Ideally all EMG departments would collect
and compile their own normal values but in
reality this seldom happens. Given this
failing, this is the book for the purest who, for
example, wishes to check that his lateral ante-
brachial cutaneous sensory peak latency falls
within two standard deviations of the mean.
Or whether that slight apparent prolongation
of median F waves is acceptable in the young,
six foot something basket ball player. As such,
it is a useful reference book to be found on
the shelf of your EMG laboratory, if not actu-
ally always with you by the bedside.

Its wider appeal for the novice or junior
practising electrophysiologist is its descrip-
tions and diagrams detailing electrode posi-
tioning and examples of typical, expected
waveforms. It is for this reason that I might
find myself with this book at the bedside,
especially for some of those more obscure
cutaneous sensory nerves.

Buschbacher intends his book to be a prac-
tical manual with lists of acceptable diVer-
ences, helpful hints, references, and pointers
to additional reading and alternative tech-
niques as well as space for the operator to
make his or her own observations.

GILLIAN HALL

The Clinical Neuropsychiatry of
Multiple Sclerosis. By A FEINSTEIN. (Pp
204, £40.00). Cambridge: Cambridge
University Press, 1999. ISBN 0 521 57274 6.

This is a clear, basic textbook outlining the
main neuropsychiatric syndromes prevalent
in patients with multiple sclerosis. It can be
divided into three main sections. (1) an intro-
ductory chapter summarising briefly the
pathogenesis, pathology, and clinical features
of multiple sclerosis and concentrating on
some useful definitions and guidelines for
diagnosis, (2) four chapters on the psychiatry
of multiple sclerosis—namely, depression,
bipolar aVective disorder, pathological laugh-
ing, and crying and psychosis, and (3) five
chapters on cognitive changes in multiple
sclerosis, specifically examining their nature,
detection, course, and neuroimaging corre-
lates. The emphasis of the book is thus
predominantly on the cognitive dysfunction
associated with multiple sclerosis. This is a
well presented section with a clear and com-
prehensive review of research in this area. By
contrast, it is somewhat disappointing that
the section on psychiatry of multiple sclerosis
is so small, particularly as depression in mul-
tiple sclerosis is, according to the author,
more prevalent than cognitive dysfunction.
Again, this psychiatry section is clear and
structured (with summary points at the end
of each chapter) detailing DSM-IV defini-
tions of the above disorders, providing some
treatment guidelines, and incorporating illus-
trative case vignettes. However, the focus on
DSM-IV categories as well as the perspective
that is taken mainly from the multiple sclero-
sis rather than from the psychiatry aspect,
results in some limitations to the given
account.

There is also a regrettable disregard for the
non-English literature, particularly on the
association between depression and multiple
sclerosis (for example, the great book by
Ombredane). The range of psychiatric symp-
toms and syndromes seen in patients with

multiple sclerosis (for example, anxiety symp-
toms, fatigue, irritability syndromes, adjust-
ment reactions, personality eVects, etc) is not
covered and there is little on the description
of such psychopathology. Similarly, discus-
sion on the nature of the association between
psychiatry and multiple sclerosis is restricted
and superficial (despite excellent papers in
English where this is treated in depth).
Explanations for a lack of clear association
between multiple sclerosis and psychiatric
problems, are focused on the variability
inherent in multiple sclerosis and the diver-
sity of its course. Other possible
explanations—for example, relating to the
nature of the psychopathology itself, or the
way in which it is elicited—are not explored.

Overall, the main contribution of this book
is in the chapters on cognitive changes in
multiple sclerosis which are clearly and
concisely presented. It will be useful for any-
one involved in the management of patients
with multiple sclerosis.

I S MARKOVÁ

Memory Disorders in Psychiatric
Practice. Edited by G E BERRIOS and J R

HODGES. (Pp 520, £39.95). Cambridge:
Cambridge University Press, 2000. ISBN 0
521 57671 7.

Until the end of the 19th century little
distinction was made between complaints of
poor memory due to disorders that have since
been shown to be organic in nature and
memory disturbances of a less certain
prominence—for example, Ganserian states.
Since then, and increasingly over the past
decade, memory disorder as a clinical con-
cept has narrowed to embrace only those dis-
orders in which memory impairment can be
objectively demonstrated and measured. The
authors deplore this development and the
main purpose and thrust of this volume is to
rectify it. They, a psychiatrist and a neurolo-
gist, together run a memory “complaints“
clinic and this is fitting as it is the diverging
pattern taken by these two clinical disciplines
as much as the emergence of cognitive
neuropsychology that is responsible for the
fragmentation of the clinical concept of
memory disorder.

The contributions are from psychologists,
psychiatrists, and neurologists; some are
clinicians, some researchers; a third are from
Cambridge. The book is divided into thirds.
The first sector comprises general underpin-
ning topics—for example, historical aspects,
neuropsychology of memory etc. A chapter
on the psychopharmacology is particularly
good value.

The rationale for the second section is less
clear. Chapters on organic disorders—for
example, transient global amnesia—rub
shoulders with chapters on depressive pseu-
dodementia and on the functional psychoses.
But it contains some of the best contribu-
tions. A better summary of the dementias
would be hard to achieve in the space
available. Likewise De Renzi on the amnesia
syndrome. The Cambridge Clinic is de-
scribed with the authority that comes from
assessing 100 patients a year over 8 years
(although the number of self report scales
used in the psychiatric assessment must be a
computational nightmare).

The final section is given over to the “clini-
cally disenfranchised” areas of memory disor-
der. Paradoxically, given the authors stance,
this is the least successful part of the book.
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The choice of topic is sometimes surprising:
flashbulb and flashback memories may be of
interest in their own right, but they are
unlikely to figure prominently in most
memory clinics and sit rather awkwardly
here. There is little on the eVect of normal
aging on memory or on alcohol related
memory disorders. The writing is at times
uneven and in too many chapters detailed
accounts of historical development take prec-
edence over contemporary analysis. There
are nevertheless useful contributions on the
neuropsychological investigation of malinger-
ing and a refreshingly pragmatic chapter on
recovered and forced memories.

This is a book which, although something
of a curate’s egg, approaches memory as a
clinical subject with a breadth and compre-
hensiveness unlikely to be found elsewhere. It
is to be strongly recommended, not least for
those already engaged or planning to set up
memory clinics and to psychiatrists with a
desire to learn more about higher mental
function.

BRIAN TOONE

An Atlas of Peripheral Nerve Pathology.
By ROSALIND KING. (PP 217, £125).
Published by Arnold, London, 1999. ISBN
0–340–586664.

Whether it is because peripheral nerve has a
limited repertoire of responses to pathologi-
cal insults or whether it is because advances
in other areas of neuropathology have side-
lined interest, for many years peripheral nerve
disease has been the Cinderella of that
specialty. Indeed there have been very few
monographs on this subject since Roy Weller
first published his Pathology of Peripheral
Nerve in 1977. Now, with an increase in
knowledge of peripheral nerve disease, and
advances in electron microscopy and the
genetics of inherited neuropathies, the publi-
cation of this Atlas of Peripheral Nerve
Pathology is timely.

Broadly the book is divided into two
sections. In the first the author takes us
through the normal light and ultrastructural
appearance of peripheral nerve. There then
follow chapters on biopsy techniques and
importantly a section devoted to artefact.
After chapters on morphometry and abnor-
mal structure of peripheral nerve the reader is
led into the second section which is devoted
to pathological changes. In summary, there
are sections on the pathology of the axon,
myelin sheath, Schwann cell, intestitium, and
vasa nervorum.

This is a handsome well illustrated book
with good quality and well annotated phot-
omicrographs, many in colour. The electron
micrographs are clear and crisp. The text is
well referenced and indexed. This book is
primarily an atlas so it would be unfair to
criticise deficiencies in the text. However a
discussion on the indications for nerve biopsy
with some suggested guidelines would have
been useful and I think some mention should
have been made of the procedure’s potential
complications.

This book has obvious appeal to clinicians
with an interest in disease of the peripheral
nerves and to neuropathologists, but the gen-
eralist in both specialties will find it useful.
For such a heavily illustrated book it is
reasonably priced at £125.

DAVID J DICK

Central Nervous System Angitis. By
JAMES W SCHMIDLEY. (Pp240, £70.00).
Published by Butterworth Heinemann,
Oxford, 2000. ISBN 0 7506 7153 X.

Schmidley’s book on CNS angiitis is an
absolute gem. He concisely summarises the
salient information about various rare and
often puzzling conditions that aVect the
blood vessels of the brain. The writing is clear
and lively and easy to read and digest. After
summarising the data, Schmidley always lets
the reader know where he stands on issues.
He reviews the major common features of
each condition and yet also mentions unusual
and rare features and often illustrates with
exerpts from individual patients.

The book begins with a rather in depth but
concise review of the clinical and pathological
features and the diagnosis and treatment of
isolated CNS angiits. Included is an excellent
chapter on pathogenesis which reviews com-
plex immunological theories in a very read-
able summary form. Later chapters deal with
postpartum angiitis, cases of supposed angii-
tis diagnosed by angiography, and various
infectious and systemic and ocular disorders
that have been posited or proved to include
angiitis of the brain’s vasculature. Coverage
of individual disorders such as neurosar-
coidosis, Behçet’s disease, scleroderma,
Eales’ disease, etc includes concise but data
rich summaries. The entire book covers 165
pages of text. The illustrations are excellent
and there are many useful tables that contain
summaries of the data. The reference list is
extensive.

Schmidley emphasises several very impor-
tant points that are not widely known to neu-
rologists. I mention only a few here. (1)
Isolated CNS angiitis rarely presents as a
stroke. (2) The angiographic findings that
radiologists dub as vasculitis are quite
non-specific and are found in various non-
angiitic conditions. (3) Angiograms are often
normal in patients with isolated CNS angiitis
because the vessels (arteries and veins)
involved are usually quite small and the brain
imaging findings in this condition are very
non-specific. Isolated CNS angiitis can only
be confidently diagnosed by biopsy. (4)
Stroke is almost never the first presentation of
polyarteritis nodosa or temporal arteritis. (5)
Most strokes in patients with lupus erythema-
tosus are not attributable to a CNS vasculitis.
(6) The brain lesions in Behçet’s syndrome
are probably related to a meningoencephalo-
myelitis rather than a true angiitis.

I recommend this little book highly to all
neurologists. It will prove very handy when
confronted with diYcult patients of undiag-
nosed brain diseases and will be useful when
looking up the key findings and literature ref-
erences in patients suspected of having any
form of systemic or CNS angiitis.

LOUIS R CAPLAN

Monographs in Clinical Neuroscience.
Volume 17: Drug Treatment of Migraine
and Other Headaches. Edited by H C

DIENER (Pp 372, US$191.50). Published by
Karger, Basel, 2000. ISBN 3 8055 6971 8.

In the past decade, many new treatments for
migrainous headache have been developed
and marketed. The flow has slowed up in the
past year or two, not least because several
good theoretical ideas have not proved
valuable in clinical practice, and the compre-
hensive review of current drugs is therefore

timely. Professor Christopher Diener, who
has published distinguished research on the
pathophysiology of headache as well as its
treatment, has assembled a panel of authori-
ties to review all current treatments for
migraine, both analgesic and prophylactic. At
the end of the book there are individual
chapters on cluster headache, tension head-
ache, paroxysmal hemicranias, drug induced
headache, and post-traumatic headache.

In the main section of the book on
migraine, all the triptans are covered, includ-
ing almotriptan and frovotriptan, which have
yet to reach the market, as well as opioids and
the diVerent drugs used in prophylaxis,
including flunarizine, valproate, and gabap-
entin. The industry based pharmacologist
who developed each drug gives an account of
its theoretical properties, and then one of the
principal clinicians responsible for the trials
reviews its role in clinical practice. Each
chapter is thoroughly referenced, and the
book will prove to be an excellent source of
references to classic trials. There is some
duplication within the pairs of chapters, and
occasionally commercial pride seems to
inhibit a truly independent discussion of the
merits of the drugs. Much of the clinical
material, inevitably, amounts to a catalogue
of trials that does not lend itself to easy con-
secutive reading. Some of the senior aca-
demic clinicians make valuable comments—
notably Goadsby emphasising the 2 and not
the 4 hour response data for naratriptan, Fer-
rari on the analysis of recurrence rates for
diVerent drugs, and Tfelt-Hansen and
Saxena on the limited likely role of 5HT2

receptor inhibition on the mechanism of suc-
cessful prophylaxis. Jim Lance distils a
lifetime’s experience of migraine prophylaxis
into six pages. The reviews of simple analge-
sics in tension headache by Schoenen, and of
post-traumatic headache by Keidel are excel-
lent, providing material diYcult to find
elsewhere.

In many respects this is an outstanding
book. It provides an invaluable source of
published evidence for the treatment of
patients with headache—It needs some dedi-
cation to read it through, but it would be a
useful addition to every departmental library.

R C PEATFIELD

Management of Persons with Chronic
Neurologic Illness. Edited by MARK N OZER

(Pp 353, £45.00). Published by Butterworth
Heinemann, Oxford, 2000. ISBN 0 7506
7005 3.

This multiauthor book aims to provide physi-
cians with an approach to the management of
patients with chronic neurological disease.

The first part of the book describes a gen-
eral approach to the management of neuro-
logically disabling conditions, with three
chapters entitled Nature of the problem, Char-
acter of the solution and Measurement of
eVectiveness. The first describes the preva-
lence of disability with particular reference to
the United States and then goes on to
describe the nature of the disease, impair-
ment, disability, and handicap, with an inter-
esting discussion of the meaning of illness.
The second chapter provides a good overview
of a particular approach to rehabilitation. It
describes a specific framework that encom-
passes many of the ideas and concepts that
are common to rehabilitation throughout the
world. The final chapter considers issues sur-
rounding measurement of outcome.
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The second part of the book applies this
approach to specific diagnostic groups. The
book has been well edited with each of the
chapters following the same standard format
with the nature of the problems being covered
with sections reviewing the epidemiology of
the disorder, the nature of the disease, and
the associated impairments, disabilities and
handicaps followed by sections on the
character of the solution discussing manage-
ment techniques and outcome measurement.
A particularly good chapter is on spinal cord
injury by Pamela Ballard with very specific
descriptions of the impairments, disabilities,
handicaps, and quality of life issues associ-
ated with spinal cord injury and their
management. Other chapters are less coher-
ent which may reflect the fact that for some
disorders (spinal injury, multiple sclerosis)
rehabilitation approaches are better estab-
lished than for others. Each of the chapters
illustrates the approach using clinical anec-
dotes. These emphasise the importance of the
physician taking a patient centred approach.

Overall this book is worth reading for its
description of a rehabilitation approach. The
second section is less likely to appeal to neu-
rologists but may have wider appeal to
non-neurologically trained physicians work-
ing with patients with chronic neurological
disease.

DIANE PLAYFORD

The Biology of the Autistic Syndromes,
3rd Edition. By CHRISTOPHER GILLBERG and
MARY COLEMAN (Pp 330, £60.00). Published
by MacKeith Press, London, 2000. ISBN 1
898 68322 0.

The field of autism research has been growing
very fast in the past decade. The book reflects
the increasing need to understand the
complexity of medical findings on the bio-
logical basis of the autistic syndromes. The
authors provide the readers with a useful
framework in which much emphasis is placed
on autism as a disease with many causes and
a wide range of clinical presentation. A great
deal more is known than at the time of writ-
ing of the second edition (1992), and this new
edition reflects the update at all levels. It is a
comprehensive reference book as well as
stimulating reading for various disciplines as
such as electrophysiology, neuropathology,
and brain imaging: currently available studies
are summarised and discussed pinpointing
limitations and suggesting new relevant ques-
tions. The chapter on genetics has been
extensively rewritten, and even the lay reader
will find useful information about the devel-
opment of understanding genetic compo-
nents of autism.

Practising clinicians working with patients
aVected by the syndrome will find of particu-

lar interest the chapters outlining the clinical
picture of autism developing from infancy to
adulthood, in addition to those discussing the
relation of autism with medical diseases and
the phenomenon of comorbidity. DiVerent
diagnostic criteria for Asperger syndrome are
discussed, and clear guidelines are given for
early screening of infants.

I cannot imagine anyone being disap-
pointed by reading this book and, in particu-
lar, cognitive psychologists will be flattered by
the claim that “the most interesting con-
structs of the whole field of autism have been
generated by cognitive psychologists”.

FULVIA CASTELLI

CORRECTION

Cabre P, Smadja D, Cabié A, et al. HTLV-1
and HIV infections of the central nervous
system in tropical areas. J Neurol Neurosurg
Psychiatry 2000;68:550–7. During the edito-
rial process the doses given in table 2 were
misquoted. The correct table is as follows:

Table 2 Treatment and prophylaxis of cryptoccocosis and toxoplasmosis in HIV infection

First choice Alternative

Cryptoccocosis:
Acute infection Amphotericine B, 0.7 mg/kg/day iv and flucytosine,

100 mg/kg/day orally or iv in 4 divided doses for 2
weeks, then fluconazole, 400 mg orally/day for 8 weeks

Fluconazole, 400 mg orally/day for 10 weeks, or
Fluconazole 200–400 mg orally/day for 10 weeks and flucytosine
150 mg/kg/day orally or iv in 4 divided doses for 2 weeks

Suppressive therapy Fluconazole 200 mg orally/day Amphotericine B, 0.6–1.0 mg/kg iv/week, or
Itraconazole, 200 mg orally/day

Toxoplasmosis:
Acute infection Pyrimethamine 100–200 mg loading dose (2 days),

then 50–100 mg orally/day plus folinic acid 10 mg
orally/day+ sulfadiazine 4–8 g orally/day for at least 6
weeks

Pyrimethamine plus folinic acid plus clindamycin 900–1200 mg
iv/6h or 300–450 mg orally/6h for at least 6 weeks, or
Trimethoprim 160 mg plus sulfamethoxazole 800 mg/8h orally or
iv for at least 6 weeks

Suppressive therapy Pyrimethamine 25–75 mg orally/day plus folinic acid
10 mg orally/day+sulfadiazine 500–1000 mg orally/6 h

Pyrimethamine plus folinic acid plus clindamycin 300–450 mg
orally/6h, or
Trimethoprim, 160 mg plus sulfamethoxazole, 800 mg orally/day

Prophylaxis (patients with positive IgG
serology and CD4 count <100/mm3)

Trimethoprim 160 mg plus sulfamethoxazole 800 mg
orally /day

Dapsone 50 mg/day plus pyrimethamine 50 mg/week plus folinic
acid 25 mg/week
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